Introduction
Tic douloureux is a disease known from antiquity. Until the introduction of carbamazepine' there was no satisfactory medical treatment for this benign yet cruel condition, which often occurs in frail elderly people. In drug-resistant cases the injection of chemicals into Meckel's cave or open operation still remain the procedures of choice. Recently, however, the technique of controlled thermocoagulation of the Gasserian ganglion and its posterior rootlets by a radiofrequency lesion has largely replaced all other surgical procedures in North America and some parts of Europe. This technique, however, has not been widely adopted in Britain. We report here our experience with this technique in 39 patients with trigeminal neuralgia.
Patients and methods
From January 1975 to August 1976 39 patients with trigeminal neuralgia were admitted for treatment using this technique. As expected the patients were predominantly female and elderly (table I) . Each patient had typical trigeminal neuralgia. Some had predisposing factors leading to the symptoms: three patients (aged 34, 48, and 49) had multiple sclerosis, one (aged 32) had a septum in the foramen anaesthesia.
We have found the following anaesthetic regimen satisfactory. The patient was predmedicated with intramuscular atropine 0 2-0-3 mg one hour before operation. An intravenous infusion was set up at the beginning of the procedure. Droperidol 5 mg and fentanyl 0-05 mg were given intravenously to produce basal sedation; further increments of these were given later as required. Methohexitone 10-40 mg was administered intravenously before penetration of the foramen ovale and each episode of thermocoagulation; this small dose was adequate for producing unconsciousness and immobility. It is important to avoid airways obstruction or apnoea by restricting the dose of anaesthetic to a minimum. The blood pressure, pulse, and electrocardiogram were monitored; the respiratory rate was not allowed to fall below 15/minute, and a careful watch was maintained to ensure an adequate airway. For a typical procedure the following total doses were used: droperidol 5-10 mg, fentanyl 0-05-0 1 mg, methohexitone 150-300 mg. At the end of the operation naloxone 0 4 mg intravenously was sometimes given to ensure that there was no postoperative respiratory depression.
The patient was placed supine on an operating table. Local anaesthetic (procaine 1 o) was infiltrated at the proposed site of entry of the electrode, 21-3 cm lateral to the corner of the mouth. The Regional Neurological Centre, Newcastle General Hospital, Newcastle upon Tyne NE4 6BE R P SENGUPTA, MB, FRCS, senior registrar in neurosurgery electrode was then advanced towards the foramen ovale using Hertel's approach, a dose of methohexitone being given before penetration of the foramen, as this is normally painful. The position of the electrode tip was checked on lateral and submento-occipital views of plain skull radiographs; when difficulty was encountered in locating the foramen ovale these views were of considerable help in adjusting the electrode's path.
An indifferent electrode was placed in the scalp and, with the patient conscious, a low voltage current was passed through the exploring electrode to determine the exact location of its tip within the trigeminal rootlets. Its position was changed if necessary. The patient felt a variable sensation in the distribution of the root or roots thus stimulated A response was usually obtained with a stimulation of 0 2-0 4 volts; failure to achieve this indicated that the electrode tip needed adjustment. When its tip was finally positioned a thermister was inserted through the electrode and a radiofrequency source attached.
Under a short methohexitone anaesthetic the electrode tip was heated to 60'C for two minutes. The patient was then allowed to waken, and sensation to pin-prick was tested in the appropriate dermatome. Further lesions were made at higher temperatures until analgesia was obtained in the required territory, taking care to preserve the corneal reflex during each period of thermocoagulation. For effective pain relief it was essential to obtain analgesia of the trigger area. All medication was stopped, and the patient could go home the next day.
Results
As we started performing this technique in January 1975, we have followed up patients for only 2 to 20 months, and this should be taken into account when considering the success rate in this series. One elderly woman with first-division pain was treated by this technique in the National Hospital for Nervous Diseases, London, in collaboration with Professor V Logue. Although she could not be followed up in the normal way, satisfactory analgesia of the required division was not achieved and pain has recurred. This failure may have resulted from the rather cautious attempt at thermocoagulation necessitated by the patient being blind in the contralateral eye. Apart from this patient, all the others were regularly followed up in the outpatient clinic.
In three other patients satisfactory analgesia of the affected division was not obtained at operation; two of these patients also had an affected first division. At follow-up analgesia was found to have regressed in a further four, but 36 patients were free of pain (table  IV) . It is interesting to note that two patients in whom satisfactory analgesia was not obtained at operation have remained free of pain for 15 and 12 months. Likewise three other patients have remained free of pain although analgesia of the affected division has regressed completely. Of the three patients with a recurrence of pain one was not referred for a second thermocoagulation and the other two have had only partial return of symptoms and do not yet want a further procedure. Nine patients lost the sensation of touch in the treated division, but the remaining 30 could feel touch to a varying degree.
Of the 12 patients with first-division pain, either alone or with pain in other divisions also, nine obtained analgesia in the first division (table V) but only one suffered keratitis through loss of corneal reflex. Eight had unintentional first-division analgesia when thermocoagulation was performed for neuralgia affecting other divisions of the trigeminal nerve, but only three of these patients lost their corneal reflex, one of whom suffered keratitis. There were no cases of anaesthesia dolorosa. Eight patients admitted some unpleasant sensation in their face, but most were grateful for the pain relief. Although there was no motor palsy, some of the unpleasant sensations could be related to weakness of the tensor palati muscle affecting the Eustachian tube.3 There was no cranial nerve injury outside the trigeminal field.
Discussion
Although the follow-up was relatively short, our preliminary results with this technique are encouraging. Thirty-six patients out of 39 obtained satisfactory relief of pain when all medical treatment had failed. Conventional injection techniques4 5 or intracranial procedures are effective alternatives. But uncontrollable spread of alcohol or phenol is the main drawback of the injection technique,6 and root section through the middle or posterior cranial fossa is generally recognised to be a formidable procedure for this benign condition. Moreover, chemical neurolysis or surgical root section removes the sensation of touch as well as pain from the treated area, and although many patients with longstanding pain gratefully accept numbness of the face after these procedures, some suffer more serious consequences from corneal anaesthesia.
Controlled thermocoagulation is based on the principle that small nerve fibres are more readily inactivated by heat than larger ones, hence A-delta and C fibres carrying pain sensation are destroyed before the larger fibres carrying light touch.7 This technique therefore offers the possibility of selectively abolishing the sensation of pain while leaving that of light touch intact. Moreover, from the physiological response obtained by stimulating the electrode at a very low voltage in a conscious patient, it is possible to map out the target area, and, by adjusting the electrode if necessary, the zone of analgesia produced can be restricted to the affected region. From these theoretical considerations, controlled thermocoagulation with destruction of the Gasserian ganglion and its posterior rootlets is better than other surgical procedures. The technique is simple with minimal morbidity, and its effectiveness has been well confirmed in North America. Recurrence of pain after this mode of treatment in other series is known to be 18-220o; the small number in our series might be due to the short follow-up period. Even with a significant recurrence rate this procedure, which can be repeated without difficulty, is preferable8 to other techniques that have a higher morbidity rate.
Trigeminal neuralgia is the symptom of a condition with a largely unknown pathology. This effective and relatively harmless technique of thermocoagulation offering symptomatic relief is a welcome adjunct to neurosurgery.
